Effect of ambient oxygen concentration on lipofuscin accumulation in cultured rat heart myocytes--a novel in vitro model of lipofuscinogenesis.
The objective of this study was to elucidate the factors involved in the accumulation of lipofuscin in post-mitotic cells. The hypothesis that oxidative stress accelerates the rate of lipofuscin accumulation was tested by examining the effects of 5%, 20%, and 40% ambient oxygen concentration on lipofuscin content in cultured rat cardiac myocytes. Lipofuscin was quantified by microspectrofluorometry at 7 and 12 days of in vitro age. Lipofuscin-emitted yellow autofluorescence increased in direct relationship to ambient oxygen concentration with age. Transmission electron microscopic examination of the cells after 3, 8, and 12 days in culture indicated a progressive time and oxygen dependent increase in the frequency and size of lipofuscin organelles. The results are interpreted to suggest that oxidative stress is one of the causal factors in the accumulation of lipofuscin.